SUMMARY.-The effects of local X-irradiation of a solid, rapidly metastasizing sarcoma in the rat on kinetics of dissemination and growth of metastases in lymph nodes and lungs are described. Corresponding dose-effect curves obtained for growth of the primary tumour (Pr) 
EFFECT OF LOCAL X-IRRADIATION OF
The systemic effects of GSS on metastases were most clearly seen after immunosuppression of recipient hosts by sublethal whole body irradiation, since immunosurveillance in unirradiated rats resulting from a rapidly developing allogenic tumour-h'ost incompatibility caused marked reductions in clonogenicity of the tumour which tended to overshadow the GSS effect. The latter was also masked in immunosuppressed hosts when excessively high rates of dissemination were due to growth of large Pr inocula for sufficiently long to " saturate " the capacity for growth of metastatic tumour in lymph nodes and lungs.
The relevance of these findings to clinical radiotherapy is discussed.
CONSIDERABLE information is available concerning the responses of primary tumours in animals and in man to local irradiation, but very few experimental studies have been carried out to determine the effects of local irradiation of a primary tumour on kinetics of dissemination and rates of growth of metastases. This is due to the fact that few transplantable solid tumours metastasize spontaneously with sufficient frequency and regularity for quantitative studies of tumour spread to be made. In a previous report (van den Brenk, Moore and Sharpington, 1971) kinetics of growth and dissemination of a rapidly growing transplantable allogeneic sarcoma in the rat have been described, and its metastatic behaviour in immunologically intact rats compared with that in immunologically suppressed and hyperimmune animals. The present paper describes radiation dose-response characteristics of growth of the transplanted primary tumour irradiated locally with single doses of X-rays in vivo and the effect it produced on dissemination and growth of metastases in lymph nodes and lungs. Since immunological (homograft) reactions profoundly affect rates of growth of this tumour (both primary and metastases) most observations and measurements have been made in rats exposed to sublethal whole body irradiation preceding inoculations with tumour, to suppress immunological reactions to its growth.
MATERIALS AND METHODS
The mode of growth of the P-388 rat sarcoma, as an ascites or solid tumour, cell counting and transplantation techniques, and the specific pathogen free (SPF) strain of rats used in these experiments have been described previously (van den Brenk, Moore and Sharpington, 1971 than linear rate with increase in AT, as is shown by the upward curvature of the relationship in Fig. 2 , and by the fact that radiation ablation of Pr when AT exceeded 24 hours caused greater growth of UAN metastases than if Pr, also induced withJ07 cells, was not treated and remained in,8itu throughout the 7-day growth period (Fig. 1) The right legs of rats were inoculated with 106-107 P-388 ceUs and locaBy irradiated with single doses of X-rays (0-6 krads) after intervals (AT) of < 2, 24 or 48 hours after the inoculation. The rats were kiRed 7 or 8 days after inoculation, the primary tumour and lvmph node metastases weighed and pulmonarv metastases enumerated.
AT < 2 hours (Fig. 5) Fig. 3 AT 24 hours (Fig. 6 ).-Growth of a larger 24-hour old primary tumour produced by inoculationof 107 cells was more readily inhibited by irradiation in immunologically intact than in suppressed rats. In intact rats increase in AT from < 2 hours to 24 hours increased radiosensitivity of Pr despite increase in size of Pr-a finding attributed to the additive effect of stimulated host immunity (van den Brenk, Moore and Sharpington, 1971 In a further experiment (Fig. IO) , the calf muscle of immunologically suppressed rats was inoculated with 104 cells, followed by 10k-108 HR cells injected into the ipsilateral foot less than 10 minutes later. Control rats received equal volumes of saline or of an irracliated (6 krads) suspension of liver cells prepared from the same donor rat which provided tumour ascites to prepare HR and viable cell (0) 
